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Paper-based diagnostics 
using synthetic gene 
networks

Cell-free synthetic gene networks embedded in paper discs could be 
used to develop rapid, point-of-care diagnostics. Paper discs embedded 
with synthetic RNA switches and gene expression systems could be 
freeze-dried and reactivated with water. Binding between mRNA in a 
sample applied to the disc and its complementary RNA switch on the 
disc activated the gene expression system that produced a fluorescent 
or colorimetric output signal. In proof-of-concept experiments, paper 
discs containing designed RNA switches successfully detected bacterial 
mRNAs associated with antibiotic resistance and distinguished between 
strain-specific mRNAs from two strains of Ebola virus. Next steps include 
expanding the applications of this platform for diagnostic, research and 
educational applications.
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